Glycosylation of the Mr 46,000 mannose 6-phosphate receptor. Effect on ligand binding, stability, and conformation.
Using site-directed mutagenesis the N-glycosylation sites of the Mr 46,000 mannose 6-phosphate receptor (MPR 46) were identified as asparagine residues 57, 83, 107, and 113. The two outer asparagines carry high mannose-type and the two inner asparagines carry complex-type oligosaccharides. The glycosylation mutants were analyzed for stability, binding activity, and subcellular distribution. Replacing asparagine 57, 83, or 107 by threonine decreased only the stability of the receptor. Replacing asparagine 113 by threonine decreased the stability and binding activity. Deletion of three or all four N-glycosylation sites led in addition to an accumulation of the mutant receptors in endoplasmic reticulum-like structures. Nonglycosylated MPR 46 synthesized in the presence of tunicamycin, thus preserving the asparagine residues, had a normal stability and high affinity binding. The decreased stability and binding activity of the receptor mutants is therefore due to the exchange of asparagine residues rather than to the loss of N-linked oligosaccharides. The nonglycosylated receptor, however, displayed a decreased conformational stability after solubilization as a single cycle of freezing and thawing reduced the binding activity to one-third of the control. Simultaneously, the receptor lost its quaternary structure. It is concluded from these results that the N-glycosylation of the receptor is required for the stability of a high affinity conformation, but not for the binding itself or the intracellular stability.